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The /.0(14 and NPS-40M high-pressure pumps, Mashinostroenie
no.1Y9#-93 Ja~F 'eﬂ, (MIRA 15:2)

1., Spetsial'noye konstruktorakoye byuro No.7 Khar'kovskogo
sownarkhoza.

(Pumping machinery)
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POPOV, N.A.; LOSHAK, M.Z.

' : : 163,
Pneumatic clamping devices, Meshinostroitel no.5 3% My 1627)

(Latheg—~Attachmenta)

LR, Sl
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LOSHAK, M.Z., inzh.

Bearing reductors for machine-tool attachments. Mashinostrcenie ns.
411, Jl-Ag '63. (MIRA 17:2)
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LOSHAK, M.Z. _
e 106 . B4 i T b a Tt s

i et 4 1 S + ' .10 0 l63.
New design of an iar nozzle, Mashinostroitel'! no (%RA 16:12)
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1OSHAK, MoTs
s iva skeu besnded biles, Meshinestroiteld!
HNJ t.c pre?’&n‘ ekvv;‘-ng Of t " d"\: (‘L.RA 1’/. 8)

no.7¢ IIB J1, '6!"’ :
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10SHAK, . T
2 i Ant s Serum." Cand
} 2 : £ U Spoducing Antitetanus Serum.
nCarbohvdrate Fetabolism gi' Horses °1 n Hetanus e, v, 1955
Biol Seci, Khar'koy Veterimry Inst, Fin Higher Education USSR, ,
(Xt, ¥o 8, Feb 55)

9 : Sum. Yo. 631, 26 Aug 55 - Survey of Scientific and ’,I’echnical DUy gsertations
- Dﬁi‘.ex{dezl at USSR Higher Zducational Institutions (14)
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' . e ~ o whs AT Y ey inZL.,;
LIPOVT.SEV} L.tz., inzh.s LIOCEAK, Z.l, inzhe; BAST Y, I.le, inzt.,

1CICITIA, G.F., dnghe

gt : » 3 ;ler~tur <ne wnit.
Pirat resvltos of the operation oi a 200 T, bm,“ r- .
Penlooncrgatita & no.8:41-47 Ag Gl (LIR: 14:10)
1, Gosudirsivennyy trest ro organizatsil i ratoionalizatsll
elektrostantely.

(Boilers)
(Stean turbines)
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; LOSHAK, S.B., inzh.;
H IREKTOR B.Ya., inzh. ’__'I’JQ_\_—,___,.__,___“,.,
B.M. mdotekhn'nauk, D ?
SOKOLOV,POLUKI’HN, A.I., inzh.; YAKOVLEV, G.G., inzh.

Experlence in the use of power units with supercritical pressures
perle

tika 12 no.7:2-9
and prospects of their development., Teploenergetiia (uIRA 18:7)
J1 '65.

nizat
1. Gosudarstvennyy trest po orga
rayonnykh elektrostantaiy 1 setey.

sii i ratsionaliza tsii
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KASVIANOV, L., , inzh,; LIFOVISIY, L.Ya,, inchaj IOSHAR, 8.B,, doz=-
RAYSV, B.Kh., inzh.; CIUREYA, C.A,, inzhe; MUGE e

Tio st g " ey

mg’ tnkhn .nﬂ'llk

Lo deeon on the 260 s, unit with gubsequent _‘1085-';‘-1’1‘8;(;)
Poplocneryotika 6 nelrzA4-49 0 161 (divn 220

1, Gopudarstvennyy trest po oz\‘ganimtsii i ratsionalizatnii

eio}'trostnnteiv i Zmiycveltoye rosuderstvernayn rayonnaya
ol:tricheskaya ctantsiyi. L

o y (Steam iyrbines-—~Teating)
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LOSHAK, S,B., inzh.; POLUKHIN, A.I., inzh, '
._,p-«;}a&Mﬁﬂ
KA . . E r t

Principal features of the squipment of a 300 Mv, block ( ne gi6ik,m)

11 no.9:1-6 S '63,
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PIREKTOR, B.Ta., inzh,; LOSHAK, S.B., inzh.; MIRONOV, D.K., inzh.; POLUKHIN,
A.I., inzh,

and operation of & 300 MW,

1iminary starts (MIRA 18:7)

Pirat results of the pre():zaq A

- block. Elek, sta, 36 no.
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! ;s LOSHAK, V.
LOPOYAN, Grach'ya Setrakovich, inzh. gtroiteltstva; LOOHAR, Vey

red,

istralt.
Great pipeline] Velikaia mag
gral'skge knizhnoe izd-vo, 1964. L3 p.

Sverdlovek, Sredne-
(MIRA 18:3)
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' ;1 s paro il k a1 (Boiler installations with locomotive

~1'nyye ustanovki s parovoznyai kotlami ( ; ons with L Lve

§g§errsly,yby)g}q. T. Ivanova, V. I. Loshak (et al) Moskva, Tpanszheldorizdat, 1553,
243 p. illus., diagrs., tabdles.

so: N/s
657,11
.19
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VL
: USSR/Engineering
Pub. 78 - 20/27
: Loshak, V. I.

AT O el

. —pe¥epmination of the capacity of large tanks for
petroleum products

Neft. Khoz., v. 32, #6, 69-75, Ju 1954

The author describes a practical method of measuring the
relative and absolute deviations of dlameters on the sur-
face of welded tanks by means of a speclal equipment.
Measurements are made by a horizontal scale suspended on
a wire from a radial beam revolving on the tank roof. The
recorded deviations in diameter in different points of
the surface are used for the computation of arithmetical
averages of the deviations and of the capaclty of the
tank. 7 drawings and one table.

AID P - 506 P

.o

. Moscow State Institute of Measures and Measuring
Instruments (M.G.I.M.I.P.)

No date
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. FUFRYANSKIY,N.A.

; v.1.; METAKSA,V.A.; BATHER,M.P.; FUFRYANSKIY, ,

NAHWA{;;;;&M LB Tofsekdikh nauk, redsktor; VERINA,G.P., tekhniche-
gkly redaktor

otive boilers] Kotelinye ustanovidi
,shel-dor. izd-vo, 1955.
(MIRA 9:3)

' [Boiler installations with locom
: s parovoznymi xotlami. Moskva, Gos.transp

23 - [Hicrofiln] (Locomotive boilers)
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FEEEL

—JOSHAE, Y.I., red.; KUZNETSOVA, M.I., red. izd-ve; EKONDRAT'YEV, H.A.,

tekhn, red.

[ Instructions 256-57 for checking glass measuring burettes of
nonautomatic chemical eudiomsters] Instruktsiis 256-57 po po-
verke stekliannykh izmeritel'nykh biuretok khimicheskikh ne-
avtomatioheskikh gazosnalizatorov. Izd. ofitsisl'noe. Mo-
skva, 1957. 10 p.  (MIRA 1b:5)

1. Ruesia(1923- U.5.5.R.) Komitet standsrtov, mer i izmeri-
tel'nykh priborov.

(Budiometer-~Testing)
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CROSHAKR, VT
ALEESA} M.: ALEKSEYEV, T.S.; KONSTANTINOY, N.N.; PAV , AJN.;
nggi'm; g A; SABAE;', V.P'.; YRFREMOVA, T.D,, vedushchiy red.;
A , A.S., tekhn, red, '

H 1 for technical

ting volumes of petroleum products; manua L
gg:gzne;gof ganlk farms] Kolichestvennyl uchet neftaprodu];t::;
rukovodstvo dlia tekhnicheskogo personala nefteskladov, Moskva,

- -toplivnoi lit-ry, 1958,
ggg. pauohno-tekhn. {zd-vo neft., 1 gorno-iop o Iiu 11:8)
P :

.(Petrolemn products)
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AUTHOR: Loshak, V.I. S0V-115-58-3-33/41
TITLE: Talibration Errors of Horizontal Containers (Pogreshnost'’

kalibrovki gorizontal'nykh TeZervusrov)

PERIODICAL: Izmeritel'naya tekhnika, 1958, Nr 3, pp 92 - 94 (USSR)

ABSTRACT: Error sources in the calibration of cylindrical horizontal
containers by the conventional geometric method are ana-
lyzed and characteristic cases of deviation from true cy-
lindrical shape (conical, barrel, elliptical shape, de-
formation) are considered amn calculated. It is proved that
e 1 : 100 non-horizontality of a container axis, which is
permitted by technical specifications, can cause an error
of between 0.2 and 10%, depending on the height of the fill-
ing. Calculations are made for a 2,009 mn diameter container.
It is shown that the error for 10-15 m containers amounts
t0 1 to 2 % and can reach 5% (with horizontel axis) when
deformation is not taken into account. There are 2 tables.

1. Containers--Design 2. Containers--Calibration 3. Mathematics
—-Applications

Card 1/1
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LOSHAK, V.I.
S “/A‘(.:cﬁ.z";cy of meaguring moisture content in grains b
drying. Izm.tekh. n0.11:20-23 ¥ 160.
(Grain—-’reating)

y the methed of
(MIRA 13:11)

35 .t
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MARAKIN, Nikolay Fedorovich; LOSHAK, Mikheil Zakharovich; POSTERNYAK,
Ye.F., inzh., red.; SHILLING, V.A,, red, izd-va; GVIRTS, V.L.,

tekln, red,

[High-pressure hyd:raulic devices]Gidravlicheskaia apparatura
vysokogo davleniia, Leningrad, 1962. 22 p. (Leningradskii dom
nauchno~tekhnicheskoi propagandy. Obmen perednvym opytom. Se-
rija: Mekhanicheskaia obrabotka metallov, no.8)  (MIRA 15:8)
(011 hydrsulic machinery)
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L YRS SEEEAS A,

MARAKIN, N.F,; LOSHAK, M.Z.,

Rarige of the DG hydraulic enéines, Biul,tekh.~ekon.inform.
no,1t4h=45 162, (MIRA 15:2)
’ (0i1-hydraulic machinery)

H
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MARAKIN, N.F., inzh.; IOSHAK. M.Z.. inzh,

Series of the DG hydraulic engines. Veatamaahe 42 1903:90-
91 Mr 62, : (MIRA 15:3)
(Hydraulic engines)
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- —11-4-5:-@('4 ) - EWP(c )/EUP(3)/EUP (i) /ENT{A)/ENT(m) /T/EWP(1)/ENP(V). — RM - - oo -
" {ACCESSION NR: AP§021986 : ‘ UR/0286/65/000/014/0074/0074

‘ - : o . 67R,058.3

' - 678.065 ﬁ«:&

. |AUTHOR: Gur'yanov, B. I.; Loshakevich, B. P.; Pinovskiy, M. L.; Gavrilova, F. A.3
© {Yur'yev, S. I.3 Pankov, A.‘“‘K‘f"ﬁiﬁﬁ's’ﬁﬁ“,’“‘}?’."i&; Proselkova, Ye. P. L
. |{TITLE: A ser:(iautomatig transfer machinelyfor refillirg the molds in autoclave
itire ‘?Icaniz_ation,» Class 39, No. 17297515/ :

. ik o o v : s
.~ |SOURCE: *Byulleten' izobreteniy i tovarnykh. znakov, no. 14, -1965, T4

' |TOPIC TAGS: industrialvggtomationl,vulcanization,Arubber vorking machinery’

“{ABSTRACT: This Author's Certificate introduces a semiautomatic transfer machine
 |for refilling the molds in autoclave tire vulcanization. The machine is a closed
{eircular device with a centrally jocated automatic operator and devices for angu-
llap orientation of the molds as well as for opening and steam cleaning them. The
machine is designed for complete mechanization of the process of extracting the
tire from the mold after opening, regardless of whether the finished tire is in
~ithe upper or lower half of the mold. The automatic extraction device is made in
* |the form of a bracket which rotates on a vertical axle. This bracket carries a

- |card /3
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B Lqueseesl oo
- ACCBSSION NR: AP5021996
pair of horizontal discs which

-lequipped with synmetrically telescoping clamps
inside in the upper or ‘lower position. _

ASSOCIATION: nome . * .-~

| SUBHITTED: ~ 160et6l - 0 opMeLs oL

~ |No REF S0V:..000 LOTHER: | 000

move in the vertical direction. These discs are
for gzjaaping the tires from the

3

. suB CODE: IE

|\ Card-2/3—
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L 1145266

o

Bl | AcCESSION NR: - APS021996

_ 'ENCLOSURE: 0L

e - e (B2 . 2

"I Fig, 1. 1--bracket; 2 and 3-‘--diacs;;' Y--clamps

chrd a/a -
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LOSHAKOV, A M., inzh., BIBIKOV ALV, inzh.; OBUKHOV, Yu,V., inzh.;
“”“M‘““GORYASHCHLNKO Yu.N., {ekhnik

Use of an A-56/ gun for welding studs in an overnhead position.
. igv. no.1l:36 Ja '65.
Svar. pro (MIRA 18:3)

1. Trest "TSentroenergomontazh".
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LOSHAKQV, A.M., inzh.;BIBIKOV, A.V., ingh.; VASIL'KOV, B.P.; GORYASHCHENKO,
Yu.N.

Welding flanges to pipes simultaneously with two welds. Svar.
proizv, no.3:31-32 Mr 165, {MIRA 18:5)

1. Trest "TSentroenergomontazh",
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FED'KIN, A.I', tekhnik; IDSHAKOV’ A.MI’ in;hv

Modernization of the ASSH-2 machine. Svar.proizv. no.4:39 4Ap 'é2.
(MIRA 15:3)
1. Moskovskiy kotel'no-mekhanicheskiy zavod tresta "TSentroenergomon-
tazh".
(Metal cutting--Equipment and supplies)
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LOSHAKOV, A.S., OGUL! CHANSEIY, A.Yd.

Ducks

i53i ' iroda L . 6
Passage of the eider (Somatera mollissima mollissima) on the Azov Sea. Priroda L1, no. &,

wiBEL 1952
39687 Unclassified.
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Cosmxov K.; BARKOV, M,

Hechanized loadj
no. 12:26 D ‘60,

og of railroad cars, Muk.-elev, prom. 26

1. a6 (MIB4 13:12)
. asarskaya :
oblasti, v& perevalochnaya baza khleboproduktoy dkmolinskoy

(Loading and unleoading)

,,,,,,
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_ja a Clrcuit with Capecitance

1t is shown theoretically that itis
comprising indactance and capacitance to change dis-
statc to anather. Hi

CIA-RDP86-00513R000930610005-7
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o <Tockn. Phys.. 1.8.5.R.
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YT RO A, N

et iGATINS  ON  Frecyrox  Braus IN AN
M '17::- e AL Hesampise Fraei fand the © Jetin
oo Generator Lo S L Grosdover, 1. Loschakow,
a ] Tetlezki (Comples Rendus (DokladvideTAcad.
drs Sei. de FURSS, Vol. 30, 1041, p. 633 nawards )
Helerred to in 1533, above. .
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FEDIER

TR

10SHAKOV, L. N.
nOn the Theory of the Electron-Beam Conductor," Zhur. Tekh. Fiz., 15, No.3, 19L5

Sci. Res. Lab. Artillery Apparatus Construction, Red Army, Moscow
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PA 19T17

' ygSR/0scillsbors , Kgstran . Jun/Jul 1946
' Vacuum tubes, Kystron - .

“wpe Theory of & Klystron with & pistributed Oscil-
“labory system," L. N. LoshakoV, Candidate of Physico~
: Haﬁh_ematical geiences, 10 PP

. ‘ﬁadiotekhnika" vol I, No 3/h

An apprcr‘.imate theory for the excitation of oscilla-

tions in the xlystron, proposed by the author and S.

D. Gvozdover. The investigation of self-excitation
13 carried out with general equations established

-~ Poy systems approximately conservative and based on
the input of the oscillatory system of the oscille-

Jbor.
19717
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621,396.615.142.2 621.365.1.089.6 = 682 2017

Theory of the single cavity transverse xlystron. ILoshakov, L. ., and
Gvozdover, S. D. Sull, Acad. Sei. URSS, Ser. Zhys., 107 (ifo. 1Y 7Y-B8
(1948) In Russian, - The type of valvo suggoested avoidd the inefficiency
of the reflox klystron where the bsam modulating voltage is simultanaously
applied to tho conversion Bpace. The sroposed Xlystron consists of a
cathode and two coaxinl sylindere joined to o single cevity in such

o way as to produce a modulator, an inductor and a convertor space.
General sjuations are nostulated, and tho outpus current oguation is
derived, solved to a first approxization and interproted ~hysically.
Though contrel experimente do not agree closoly with theory, they indicato
the feasibility of the propoged construction. fe Le

-.
b
e
-l
4%
!
2i
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THEORY OF WAVE PROPAGATION N AN ELECT RON

BEAM. L. N. Loshakov. Zhur. Tekh. Fliz. 22, 193-202
{1953) Flb."(lﬁ"ﬂﬁiifnﬁ)’

The theory of eleciromagnetic wave propagation in the
presence of an electron beam in a wave guude filled with di-
electric is X med that elestrons move
{reely along the wave-guide axis within the dielectric. Types

and pecumnuu of waves capable of propagating under var-
\ous conditions 3re established. (G.Y.)
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_USSR/Electronics ~~Wave Guides " FD-2223
f Card 1/1 Pub 90-3/12

P

Author

3

*Loghakov, L. N.
A PR L ot
A special case of matching radio-wave guides

'

Title

..

Periodical : Radiotekhnika, 10 25-28, Mar 1955

Abstract

o

A special case of matching two wave guides » for the purpose ofr confirming
the correctness of Brillouin's physical concepts of electromagnetic wave
propagation in wave guldes, is presented in this article..Two wave guldes
of the same geometrical configuration, but filled with dielectric material
of different dielectric constant, are studied here with an aim of deter-
mining the conditions  for matching two such wave guides. Theoretical cal-
culations of the conditions for wave guide matching, based on Brillouin's
concept, were in good agreement with actual findings, and therefore may
find some practical application. One USSR reference cited.
Institution: #*Active member of the All-Union Scientific and Technical Society of Radio
Engineering and Electric Communications imeni A, 8, Popov, Moscow

Submitted : 12 Jap 1953
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Nonlinear phenemsna in a wave guid
beam traveling at velecities near
velocitiea. Thur.tekh.fiz. 25 ne,10:1768-~1787 8§ '55.

(Wave guides)
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B Loy, LN

Catsgory : USSR / Radio Physies, Radiation of Radio Waves, Trans- - I-5
mission Lines and Antennas

Abs Jour

Ref Zhur - Fizika No 3, 1957, lNo 7266

Author = : Loghskov, LN,

Title :+ Concerning One Method of Calculating the Propagation Cons-
tants in Waveguides With Walls of Finite Conductivity,

Qrig Pub : Radiotekhnika, 1986, 11, Wo 9, 8-ll

Abstract ¢ An approximate method is described for the calculation of the
propagation constants in a waveguide whose walls are not ideal-
1y conducting, based on the use of the conjugate lemma, The
correctness of the above method is confirmed and the resulis
of its application are considered,

- Card

I O

. ~ APPROVED FOR RELEASE: 08/23/2000  CIA-RDP86-00513R000930610005-7" {§
: USSR/Radiophysics ~ Superhigh Frequencies, I-11

/ Abst Journal: Referat Zhur - Fizika, No 12, 1956, 35443

Author: Loshakov, L. N.

Institution: None

Title: Approximate Calculation of the Propagation Constants in Trans-
mission Lines in the Presence of an Electrom Beam

Original
Periodical: Zh. tekhn. fiziki, 1956, 26, No L4, 809-820

Abstract: A method is described for approximate calculation of the comstants
of propagation in transmission lines in the presence qf. an electron
beam, based on using the electronic equations and of an associated
lemma apalogous to the Lorenz lemma established by Ya. N. Fel'd
(Dokl. AN 8SSR, 1947, 56, 481). The results of the theoretical in-
vestigation are used to calculate a particular case of operation of
‘the traveling wave tube employed as an amplifier with a decelerating
system in the form of a helical line. Bibliography, 10 titles.
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AUTHOR:’ Loshakov, L.N, 109-4-11/20

TITIE: Application of the Iorentz Lemma to the Determination of
‘the Propagation Constants for the Interaction of an Electron
Beam with Spatial Harmonics. (Primeneniye lemmy Lorentsa
dlya opredeleniya postoyannykh rasprostraneniya pri vzaimodey.
s8tvil elektronnogo potoka s prostranstvennymi .garmonilami . )

FERIODICAL: Radiotekhnika i Elektronika, 1957, Vol.2, No.4,
. pp. 461 - 469 (USSR).

ABSTRACT: Note: The material contained in this paper was pPresented
at the International Congress on High-frequency Devices, Paris,
1956. 1In an earlier work [Ref.l » the author indicated a possi-
bility of employing the Iofentsz emme in an approximate evalug-
tion of the propagation constants in g delay line in the presence
of an axial electron beam. Here, the application of the lemma
is extended to the case of the so-called "non-distributed” EH
waves (where each transverse field component is expressed by
axial magnetic and electric fields). The case is of ractical
importance in backward-wave tubes (with a spiral line). For
the purpose of analysis it is assumed that there are no losses
in the delay line. The basiec equations of the system are[ier.L]:

Card 1/5
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_ : 109-4-11/20
Application of the Iorentz Lemma to the Determination of the .

Propagation Constants for the Interaction of an Blectron Beam with
Spatial Harmonics.

9

. d= [3231?.}+[iﬁnl" a,ds = - \ iE¥ as (1)

So

Ep = ji/we + 52 | (2)

where -E-l ’ El are electric and magnet_i;c fielde of the line
with the beam (the unknown quantities) E, is a component of
the unknown field (which is rotational);
electric and magnetic fields of the liner in the absence of the
electrons and damping (auxiliary fields), 1 is a.c. component

of the electron current density, e is the dielectric constant
of the medium, w 4is the angular frequency, %, is the unit

Ell s Hll are

Card 2/5vyector of the axis z , 8 is the cross-sectiodal area of the
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e

. 109-4-11/20
Application of the Iorentz lemma to the Determination of the
Propagation Constants for the Interaction of an Electron Beam with
Spatial Harmonics.

line and S_ is the cross-sectional area of the electron beam;
the ssterisf? in the equations denotes the conjugate quantities.
Solution of the equations leads to the following expression for
the propagation constant of the system:

| “E,f 1;"&\2 - u\ U P | Eomlads = 0 (45)

ooPo
o
where & is a deviation of the propagation function due %o

the electron beam, which is defined by:
¥y = 3Bop = 3Boed | (33)
where Boo is the propagation constant for the fundamental,

while the propaga{:ion constants of the harmonics are:

2w
card 3/5 Bon = Boo * B 2 (29)
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109-4~11/20

mma to the Determination of the

_Application of the Lorentz 1e
Interaction of an Electron Beam with

‘Propagation Constants for the

Spatial Harmonics. ,
in which h 1is the piteh of the periodic structure. The
remaining parameters in equation (45) are as follows:

where Kk, = w/uo ,

n =k /Boy
locity of the electrons

u, = average Ve
X = ,Boo/aon

2
ip which e and B are the charge and the mass of an ele
and io the d.c. density of the beanm current;

P is the average power transmitted along the system,
in the integral are components of Ellz

- >
q ei /meuy ,
ctron

and Eonz
as given by:
+0®
- Bqq, = E (17)
card 4/5 11z n}_‘ o
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109-4-11/20
Application of the Lorentz Lemma to the Determination of the
Propagation Constants for the Interaction of an Electron Beam with
.~ =Spatial Harmonics., ‘

: The sign (~) in equation (45) relates to the interaction of
the beam with a forward harmonic and the sign (+) to the inter-
action with a backward harmonic. The coefficient by M in
equation (45), i.e. the expression:

5 .
we g

K, - — Izonz ‘ ds (46)
BOC) [o]

o

is referred to as the coupling coefficient of the system for
the nth harmonic. General expressions for K are derived.
There are 5 references, 2 of which pertain to tRe works of
the author. ‘

SUBMITTED: May 30, 1956.

AVAILABIE: Library of Conguess.
Card 5/5
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AUTHOR LOSHAKOV L.N.,Regular Uember of Society OLDEROGGE Ie.3. TRCERT.
TITLE ~Fast Waves in a Coaxial Spiral Line.

(Bystryye volny v kxoaksialtnoy spiral‘'noy 1inii—Ruesiang
PERIODICAL Radiotekhnika, 1957, Vol 12, Nr 6, pp 25 - 30 (U.S.5.R.

ABSTRACT An approximate theoretical investigation of the propagation of fast
waves of various kinds in a coaxinl spral line is carried out. The
conditions under which such a propagation is possible are determi.
ned. The analysis is carried out within the frame of idealization,
i.e. the spiral i1s replaced by an anisotropically conducging oylin-
drical surface with a radius similar to that of the average spiral
radius. First the initial relations and then the equations for the
phase constant and the critical frequencies are found. For the pur-
pose of simplification of the calculation an ideal conduction of
the spiral as well as of the soraen are agsumed. Six independent e-
quations are formed by means of which 5 of the 6 integration con-
.- ‘stante of the equations for the fields can be expressed by one. A
Transcedent equation is obtained required for the phase constant
- By of the waves of various types, which can propagate in the line
investigated. The determination of the phase constant 8 leads to
. the graphical solution of the transcedent equation for the given
geometry of the line as well as of the frequency. The eguation
for the critical frequencies is obtained and the evaluation of the
roots of this equation shows that the basic types of the waves in
Card 1/2 the line investigated which have the lowest frequency are the a-
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Fast Waves in a Coaxial Spiral Line. =
symmetrical wgves with the indices ns1, m=1 and m=~1. (n iz il
ordinal number of the root of the transcedent equation if m is
given, where m= 0, 1, 12....)., The investigation of these threa
types follows: axial-aymmetrical waves (m=0,n=1) and asymmetrical
waves of the type matl, n=1. .

(7 illustrations and 4 Slavic references) .

ASSOCIATION  Not Given.
PRESENTED BY ’

SUBMITTED 20.11.1956

AVAILABLE Library of Congress.
Card 2/2
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g omene | Tommen B R 507/108-13-9-1/26
TITLE: E-Type Surface Vaves ir Round vave Guides (Poverkhnoustnyye

volny tips E v kruglom volnovode)
SERIODICAL:  Radiotekhnika, 1958, Vol. 13, Nr §. vp. 3-7 (USSR)

ABSTRAGT: As in reference 1 no mathematical presentation is given of the
considerations invelved in the study of axially symmetrical
electric surface waves with 2 amall lag in gnnular wave guides
the interior surface of which is coated with a thin dielectric
layer this is presented in this paper. First equation (6) is
derived specifving the unknown vhase constant fp of the surface

waves. Equation (6) can be solved graphically. Its analysis

shows thet at not very high frequencies the arguments of the

Bessel (Bessel') functisn in the right part of equation (6) are

very great. Hence equation f6) can be simplified for most cases

occurring in practice. The asymptotic formulae (7) are applied
to (6), yielding (10). This equation (10) has no solution if the
frequency is belcw a certain jevel. This means that the Eon

. waves posceas critical traquencies. They are specified by for-
Card /% muia (14) and {12), respactively. £11) has an infinite number
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E-Type Surface Viaves in Round ‘*ave Guides SOV/iGE-15-7-726

of sclutions which are within the interval (n-1)ﬁ<1yn<1{2n-1)

I

(n =1, 2, 3, ...). To 2ach value of Y, there correspcnds 2
[t Y
critical frequency for a certain type of wave.(hon)' Yihen

frsquency increases, the phase‘velocity of the'sur.
drops. By solving equation {10) the lag cccurring
cific case can be obtained. As it was denired-to dr:
thorough conclugione from the theory disca:fca the

o numerical soluticn of equation (10) are given for
¢ific exsmples. Tuure are 7 figures and 2 references,
which is Soviet.

3

-y

L]
)
1

SUBMITTED: June 11, 1957
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Translation from: Referativnyy zhurnal, Fizika, 1960, No. 10, pp. 309-310, # 227

AUTHORS: 01' derogge, . Ye.B.,, W.N .
TITLE: Calculation of Coupling Coefficient in & Backward-Wave Tube With a

Double Spiral

PERTODICAL: Tr. Konferentsii po elektronike SVCh, 1957, Moscow-Leningrad, Gosen-
ergoizdat, 1959, PP- 23 - 24

TEXT: The authors derive a formula for calculating the coupling coeffi-

cient K, for the interaction of an electron beam with a field of arbitrary space -
harmonic in a backward-wave tube with a double .spiral, The spiral is assumed to

be of the strip type, screen effect and losses in the spiral are neglected, \/
Numerical calculations of K, are performed by the formula obtained for a number

of particular cases, It turned out that the way of. current distribution over the
spiral strip affects the magnitude of K, only insignificantly. Kg-values decrease
sharply with the increasing number of the harmonic, The coupling coefficient of

the first reverse harmonie, K, ,, was investigated in detail, The graphs of K, ;

Card 1/2
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' ) Calculation of Coupling Coefficient in a Backward-Wave Tube With a Double Spiral

are presented as functions of geometry of the spiral, frequency and dimensions of
the beam, which are of interest for the selectlon of characteristics of the back-
ward-wave tube, It is fournd out that there is an optimum value of the spiral
pitch, corresponding to the K,_1 maximum, for the fixed values of frequency and
radius of the spiral, It is mentioned that annular beams are expedient. for the
oper>tion of backward-wave tubes at sufficiently low voltages, Spirals with
relatively large diameters can be used in this case,

G.N. Shvedov

Translator's note: This 1s the full translation of the original Russian abstracte

Card 2/2
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AUTHOR:
TITLE:

o TR

Loshakov, L.N. SOV/109-4-4-15/24

Taking into Account the Space-charge Field in the Evaluation
of the Propagation Constant of a Delay System in the
Presence of an Electron Beam by Means of the Lorentz Lemma
(Ob uchete polya ob'!'yemnogo zaryada pri raschete posto-
vyannykh rasprostraneniya v zamedlyayushchey sisteme Vv
prisutstvii elektromnogo puchka s pomoshch'yu lemmy Lorentsa)

PERIODICAL: Radiotekhnika i elektronika, 1959, Vol &, Nr 4,

pp 6838 - 694 (USSR)

ABSTRACT: In two. earlier works (Refs 1, 2) the author described a

method for calculating the propagption constants of the
waves in delay systems in the presence of a longitudinal
electron beam. The method was based on the use of the
Lorentz lemma and was not very accurate. In the following,
the author makes an attempt to modify the method in such a

.. way as to improve its accuracy. The electron beam con-

sidered has a circular cross-section and is a sinusoidal
function of time. The wave equation with regard to the

longitudinal component of the electric field ‘Elz can be

Cardl/5 written in the form of Eq (1) where . is given by Eq (2).
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SOV/109-k-4-15/24
e-charge Field in fhe Evaluation of the
f a Delay System in the Presence of an Electron

Taking into Account the Spac

Propagation Constant o
Beam by Means of the Lorentz Lemma
The remaining symbols in thesec equations are: Y -~ the
propagation constant; Ik = w/uo; u  is the steady

componecnt of the electron velocity; a is the square of
the plasma wave number; io is the steady component of

the electron current, mp is the plasma frequency; e is

mittivity of the medium and 3 is the permeability

The solution of Eq (1) is in the form of
£ the magnetic

outside the bean,
p is

the per
of the medium.
' Eq (3), so that the transverse component o
field is given by Eq (4). For the region
the wave equation is in the form of Ea (5), where
defined by Eq (6). The fields are, therefore, given by
Egqs (7). The condition of continuity of the tangent fields
at the boundary of the beam (r = a) is given by Eq (8).
The propagation constants of the possible waves can,
thercfore, be determined from Eqs (2), (6) and (8). For
slow waves which fulfil the conditions described by

Card2/5
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SOV/109-4-4-15/24
Taking into Account the Space-charge Field in {ﬁegEvaluaE{on of the
Propagation Constant of a Delay System in the Presence of an Electron
Beam by Means of the Lorentz Lemma

Eqs (9), the propagation constants are given by Eq (10),
where & is defined by Eq (11). The quantity g takes
into account the influence of the transverse dimensions

of the beam on the propagation constant, it is referred
to as a depression coefficient. The electric field (on
the basis of the Lorentz Lemma and the preceding equations)
can be written as:

(14)

The alternating current component can be written in the
form of Egq (15) or as Eq (17). It is necessary to determine
the correction factor & ; the relationship between 6
and the propagation constants Ym of the waves is expressed

by Eq (21), where the phase constants Bom are defined

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7"
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Téking into Account the Space-charge Fie1§°¥419§;4§35i345§on of the
Propagation Constant of a Delay System in the Presence of an Electron
Beam by Means of the Lorentz Lemma

by Eq (22); h denotes the period of the system. The

sign - (minus) in Eq (21) refers to the case of the
interaction with the first harmonic, while the sign + (plus)
rofers to the interaction with a backward harmonic. For a
smooth delay system with Mgeparated" waves of the EH type,
the propagation constants can be determined from Egq (23),
where the index n is neglected. This equation permits
the determination of the propagation of all the four simple
waves which exist in the presence of _.an electron beam. The
depression coefficient can be approximately evaluated from
Eq (8). The results of the calculdions are shown in

Figure 1. The results are compared with accurate values
(Ref 5); the comparison is given in Figure 2. From
Figures 1 and 2, it-is seen that if a‘ro<1.6 and

a/b< 0.6 , the values of the depression coefficients,
as- determined from Eq (8), are very near to those obtained

b t Y.
cardk/5 y means of the exact theory

35
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SOV/109-h-4-15/24
Taking into Account the Space~charge Field/ingthe Evg{uation of the

Propagation Constant of a Delay System in the Presence of an Electron
Beam by Means of the Lorentz Lemma

There are 2 figures, 1 table and 9 references, 8 of which
are Soviet and 1 German. '
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AUTHOR:  Loshakov, L.N, P
TITLES Rt ooty of a Multi-Conductor Transmission Line »°

Consisting of a System of Alternating-Phase Conductors
on the Surface of a Circular Cylinder

PERIODICAL: Radiotekhnika 1 elektronika, Vol 5, No 7, 1960,
pp 1092-1099 (USSR)

ABSTRACT: The propa ation?bf a. TEM-wave along a system of

alterna%ing-pﬁase conductors on the surface of a circular
cylinder in the presence of two coaxial screens 1is calculated
approximately. The electrodynamic method is employed with the
simplifying assumption that the azimuthal electric field in the
narrow gaps between adjacent conductors may be represented in the
form of a rectangular function. It is assumed that the basic
conductors are infinitely thin and that the conductors and screens
are ideal conductors. This type of multi-conductor line has been
employed recently in helitron devices (Ref 1). It is found that
the localisation of the fleld improves with inerease in the number
of conductor pairs, The wave over the cross-section has the
properties of a surface wave but with the absence of delay in the
direction of propagation, characteristic of surface waves.
Card 1/2 Vk/

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7

R T R S R S AT

8/109/60/005/07/007/02%
E1L40/R163
On the. Theory of a Multi-Conductor Transmission Line Consisting of

a System of Alternating-Phase Conductors on the Surface of a
Circular Cylinder

Theoretical formulae and simplified formulae for the numerical
calculation of wave impedance are given. The simplified formulae
are derived on the assumption that screens are absent.
Consideration of the effect of screens shows that they reduce the
wave impedance where, other conditions being equal, the screen
influence decreases with increase of the number of conductor pairs.
There are 2 figures and 5 references, of which 4 are Soviet and

1 is English.

SUBMITTED: July 27, 1959
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AUTHOR® LoshakoV, L.N. 'vé

TITLE: on the Theory og;yicrowave Electron pevices with
Transverse Interaction

PERIODICAL: Radiotekhnika i olektronika, 1960, Vol.3s No.9s X
pp.14k8-1&57

TEXT 3 A microwave device with current flowing transversely to

the electromagnetic-wave—delay system could have very much higher
electron beam current than the existing 1ongitudinal—beam devices.
punn and Harman (Ref.l,z) described tubes in which current was
introduced uniformly along the entire interaction space at an

angle to the longitudinal axis. In such tubes, the amplification
effect apparently fully corresponded to longitudinal interaction.
The present article describes 2 preliminary theoretical analysis of
phenomena in a device with true transverse interaction. An
idealized waveguide model 1is adopted. consisting of a rectangular
waveguide with ideally—conducting walls, filled by @ lossless

dielectric. It is assumed that the side walls have an electron
stream completely £il1ling the inner regions of the waveguide,
moving parallel to the wide walls. The wave axcited is assumed to
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On the Theory of Microwave Electron Devices With Transverse
Interaction

be of the type IM,, (m;n ¥ O0), which has the necessary field
components for transverse interaction. The basic relationships
in such a system are obtained for the small-signal case. Further,
the author limits himself to the case of low gain, The solution
indicates that two growing waves are possible, directed in opposite
directions along the z-axis. The maximum value of the real part
of the propagation constant is obtained with electron velocities
exceeding the phase velocity of the unperturbed waves travelling
in the direction of motion of the electron, Agreement of this
result with the c¢restatron theory (Ref.6) is considered as
confirmation of the assumption made in the present work. It is
expected that with adequate gain in the interaction region, the
dependence of the growth factor of the wave as a function of beam
current density will approach the case of the ordinary TWT with
longitudinal interactiocn. To develop an amplifier, it will be
necessary to suppress reflection of the waves travelling in the
direction from the load to the exciter, Utilization of the
backward wave may lead to an oscillator with distributed feedback.
Card 2/3
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On the Theory of Microwave Electron Devices with Transverse
Interaction

The practical design of devices with transverse interaction may be

based on multi-row stub systems in the waveguide. A more detailed
study of the model and a generalization of the theory to arbitrary

systems will be the subject of a further paper. There are

1 figure and 6 references: 2 Soviet, 3 English and 1 French.
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AUTH. A3 Loshakov, L.N.
TITLE: The coefficient of coupling between the electron beam
and the retarding system in the transverse field SHF

devices

PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 5, 1961,
767 - 769

TEXT: In his previous article (Ref. 13 XK teorii elektronnogo pribo-
ra SVCh s vzaimodeystviyem v poperechnom napravlenii, Radiotekhnika
i elektronika, 1960, 5, 9, 1448) the author gave the results of eve
luating the interaction process between the electron beam and the
electromagnetic wave field in a wave guide model of a SHF electron
device with a transverse field (for the movement of electrons in a
direction perpendicular to the power stream in the wave guide).
Since the problem is a new one and the results given above were

Card 1/8
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The coefficient of ... D201/D3%03

provisional only, in the present article the author analyzes the
problem in more detail and in particular tries to relate the coup-
ling coefficient as introduced in Ref. 1 (Op.cit.) to the known
coefficient of coupling of an ordinary TWT with a transverse field.
Tn Ref. 1 (Op.cit.) the following expression was obtained for the
coefficient of coupling between the electron beam and the wave Kg
in a tube with transverse field interactions

k2 _ m23€2
2
K = 8 (1)

where k = wVep ~ the phase constant of the medium and nf%/a - the
phase constant of the wave propagating in the retarding system in
the direction of the X - axis and not affected by the electron beam.

Card 2/8
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expressed by Egs.
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' 3 'EI.T.E' in o e 0 ’
EOX‘»‘E: A cos = X8 5 Y
3 ,
:..-‘4 .my _f_l_*’é . (wt 3 Z)
' _ 2 B __ Aosin -% x coS %— y e’ 0 (3)
Eoy B § 2 m21L2 :
(kT - T .
a
% 1]
t mr o wt-8_2) i
_MA gin & x sin i ej(;: o (4)
Boz = iiQ nen 7 g o
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.‘, Thé coefficier_xt o)

: S ’
! .

[ R

i : o NI e Ba) (5)
i wel Tl‘. smn ye ,
. HOV—.—.__J%\‘,—,;,A cos =~ TSI
i K- ' - )(
nst |

, 98
o He=—]
’ - . . k’—. a

A cos'%ﬁxcosﬂz—‘yey(wl—ﬂ.z), | (6)

. Z m=1,2,3,...;71—-——-"1,2,3,...'./. . e
- ] ' L Mpn is formed as & Teé-
. uin, the wave guide wave formed o8 o
Acggrd%niuxr?;;itgtioh.of 8 homogene%gistzigizizize wavc’e A
2od in "directions. : e intera
b iﬁhfou{eﬁﬁiigsiggnilong the x—-axis and has componen
with the e .

; b . |
iven by _ . | .
’ / : A jol—fk(x cos a-ty cos 34z cos 1, ‘ (
| Ens=i7¢ | ~
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. : mxt - (10)
) ; : A A 1 —jk(x co8 a1 cus Az cos ¥) .
Eor=—]—mm 7" A !
—Ta
o s 0efo 1—~jk(¥ cona-+1 Co8 f+2C08 V),
' - Hogyy=]—z7 ‘el"’ 4 (11)
, e
: o OF naL V : ' ( 1 2)
- ‘ = b A jat—ik( s -2 cos ) . .
i and v Hou-‘= —7 -———73;;‘7;(31 ‘ i (.*cﬂsu+uco. , A . !:
z oo | .
' the propagabtion are equ £
! while the dlrec’c)!‘or\al cos:.nes of . .p A E
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v ‘ The coe;ficient o%f s B | | '
' [ TR, (1) |
. , e Y |
©coso = ——;‘i ] cosB-—-——k-' cosY = - T P |

the ratio of the electric field B4 to the

verse wave o e
iy ﬂée tl;izid Ho ig equal to the charact‘éristic impedance 0%
magnetic |

medlum

' -—-———-—-—‘i""""" — . .
/\Em‘ YV {Busl F 1 Boyr T 1 Bzl _ 1/;_1._ - (14)
m-: V‘ Hyy '+ 1 Hop e . _

v . 0 to.
gnitude of the Umov—Poyntlng veqﬁor is equal

Ihl~——v/—4ﬂ ol (15)

a_nd the x-axis is given by

. Wnile the ma

and fhé angle o4 between the vector Egq
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In Eqs. (2) - (6) the following not ation is used: a and b - the
. wave guide dimensions, 8o, - the phase constent along its longitudi-

- nal axis z; tHe phase constant By 1s related to the phase constants
along axes x and y by the known relation of

’ %y wa[b‘m\’cos‘a; ' )

]
\

M

kY
/

{17)

K, = -y binta = :
° "——-—l:?'sn 2'-";’-‘Holcosa
~ . - ;
From Egs. (1), (13), (15), (16) and .
. , . . —— ~. : . ?‘J‘

i

PR
o
X‘

ssion'fof thé coefficiént of coupling of’e tube

' the required exp
1 with a transvers%(field (interaction) can be determined, where
{ mao/a. =k cos &. kpression 17) describes the physical picture of v
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Phe coefficient d; .

the tube action énd to determine the analoky between & transverse

field tube and a TWP. A similar method %o The above could be used

+5 determine the coupling coefficient’ of a 'wave guide model of an .

ordinary TWT as stated by the author (Ref. 3: Priblizhennyy raschet
dachi pri nalichiil

postoyannykh rasprostraneniya ¥, liniyakh pere
ZnTF, 1956, 26, 4, 809), which is then given

elektronnogo puchka, :
by . . _ . g
K—B)  welEnitcostn E )
' ' (18)

Konpn = @ ZBgllacosy
———— 0\

shows 2 similarity in the mechanism

~of interaction of the transverse field and of a TWT tube. The above
- pesult may also be considered as a generalization of the expression

for Kg. There are 1 figure and 3 Soviet-bloc references.

Compa.rison of Bgs. (17) and (18)

SUBMITTED: Octobe¥ 17371960 ...
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" AUTHOR: Loshakov, L.N.
TITLE: A convenient form of the coupling coefficient

characterizing the interaction of an electron beam
with the space harmonics of a slow wave structure

PERIODICAL: Radiotekhnika i elektroniksa, v. 6, no. 10, 1961,

1685 ~ 1687 p*//ﬁ

TEXT: The purpose of the present work is to revise the definition

of coupling coefficient used by the author in two previous papers

éRefo 1:; Radiotekhnika i elektronika, 1957, 2, no. 4, 461) and i
Ref. 2: Radiotekhnika i elektronika, 1959, 4, no. 4, 688)., In the |
first half of the paper the earlier formulation is reiterated. The ;
propa;-ation coefficient in the presence of the beam is expressed !
with i11e aid of the propagation coefficients of the space harmonics

and of a correction term hich can be determined from a charac-

teristic equation. According to the previous definition the coup-

ling coefficient of the n-th space harmonic is given by the follow-

Card 1/3
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" A convenient form of the ... D266
ing expression;
- Wwe 2
Kn =2 263&1’0 & /Eonz/ ds (3)

: BO /
where w - angular frequency, € - dieleectric constant,llso - propa- /
gation #licient of the zerothspace harmonic, P, - time average
current, Eonz - amplit‘de of the electric field associated with
the n-th space harmonic, 8, — cross-section of the electron beam.

The t sign applies for forward and backward harmonics respectively.
It was pointed out by L.P. Lisovskiy that the coupling coefficient
should be independent of the way, in which the space harmonics ar:
numbered. In order to satisfy this condition the author replaces

Boo in Eq. (3) by /Bon/. Having redefined the coupling coefficien®
the author rewrites all the expressions by tek§ng account of this

modification. Pinally the connection between the parameters intro-

Carda 2/3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7

ST BT SR TR ] IO IR

=l e LHDRS XA SR K

2931 .
S/%O§/61/006/010/013/027
¥gponvenient form of the ... D266/D302

duced by the author and those of Pierce are shown (the relation-
ship is a simple algebraic one). It is claimed that the author's
parameters are more suitable for evaluating the relative merits of
slow wave structures. There are 2 Soviet-bloc references.

SUBMITTED: March 24, 1961
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eI Applying the Lorentz's Lemma to the approximate eva- =

luation of propagation constants in a transverse
field.'l‘wT . ] N ] . : . / -

“PERIODICALY" aadiotekhnikai-elektronika, v. 6, no. 12, 1961,

S . 2012 - 2016 , - ' : ]

TEXT yIn'the~preaéntﬂarticle the presence of space harmonics is
3 négleoted.wo;eimplify the problem it is gesumed that the transverse

: ,9:field'TWT_has‘aifetarding»system; in which the wave propagation is.

. ‘best described il the Cartesian system of coordinates, z axis co~-. ;.

» inciding with the,direction.of propagation of energy and the elec~:~
*“%yon beam travelling along the transverse x axis. The basic rela- . -

_tionship is obtained in the: form of ) :

T "'—-‘—"'""“"‘ - - =¥ o -o -- . b .
s f%gaﬁ,n;,l,wz;,yn,)dy+‘;-,-g(lE;H}n.+‘lEth.)dy=—.§ iE},,%.), (3)
S NTe » 0 . b O
" Card 1/5
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o tields respectively in the

. gysten in the presence O ﬁil and RiI ~ fields
in the same delay system with no electron beam present. the acting-
type of wave in the device is assumed to be the longitudinal - mag-
, ,;netio“wave,LMmb at H =0 and # 0, n# 0. Applying the theory of
©iran ordinary TWT the couponents of the sough
‘presence Qf.an;elgctron}bqam are glven by

3 ‘f;”;v;-:fi:: Sy L DR
Eix "E2x'f§3,wa'i’,EIy f-§2y"EIz = Bpp (4)

. where I - the aispersion coetficlent. By iso-
" 1ating trow the standing wave the in ave in the direction of
possiple movement of electrons and denoting this wave by components
krys By prodgcing thus an a_.uxiliary ‘+ield, it is shown that the |
) presence'offeleCtric peam results in & distortion o%_th%p gsubsudia-
Ty fielQ, This in”turn produces the required_field,LI, T If the

| Applying”tne Lorentz's Lemma cos
Ei and ﬁizare the electric and magnetl
£ the electron beam;

%t electric field in the

" oard 2/5
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_pplying the Lorentz's Lemma ... D201/D305 f

‘laotron beam has a small current density (disturbance is small)
and voS- - 3By Y - Jw L o |
S . i & E Pd : (16)
o +p.,n(v+:ko) e +wo)(v+lko) N+ 755 Sl w7y = 0.

. obtained, where N is given by

P B
oz .2 .
W= frz w "
S . ox 0 | |
1 tion, relating the un-:.
J-(16)-1is the required characteristic equa ’ e
e, 00 i T T R S
ng it to a wavegu
‘\?V;fegnbvyvhgggh'é;egneam does.not atfect dependence on y-coordinate

‘(as'aesumed previous 1 ). If 80 by = 0, 5 = b and

2 '———--——-w&p" N=1,T (17)
.‘.,P§°x- 2(k% - p5) S/B“‘/ vt
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B

’Z’;:;E;;(V"Flko)a'*‘ ql-r(’r +wo) (V+lk )’+9(’~’ Bo) (18)

eibnless variab.l.es by means of : .
=70 + ), (’=—w;(1+26). . (19)

ﬂ{ B “ ~w-f (20)

.

(16) becomes
Ln s 22— 7])6"—}-[4(1—1])+(1—n)=+2NRO—I‘J!]6’+2[(1—'q) i
'\_, ¥ +(1——n)2NRO—-I‘M]6+(1——q)‘ZNRO-i—MKo*0 @

(21)

g g A=t

. N .
K= 23 §|E.,,|=dy (22)

Dxb
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Applying the Lorentz's Lemma +?. D201/D305 . :
gystem. The value of T deperfls on dimensions of the electron beam
and its colpling to the delay system. The value of N depends on
the stru\c?‘bure of the delay system. Both are difficult to determine
_and require further analysis. _
— —

b
' BoaMK;  BoaMwe 2
Ret="GNR — mP, E\E@I a. (23)

-folloﬁs which does not cont—ain P(');;‘*I-:_t"“f’éx and P('m are considered
as time average powers per unit 1ength'aﬁd width of the system re- ’ f

ppectively, then'it 1is said that the results obtained above may be

- gpplied to cases when the periodicity aof the delay system i8 80
_taken into account. There are 1 figure and 6 Soviet~bloc references.

SUBMITTED: May- 4, 1961
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i,L. N., Member of the Society of Redio Engineeriné
‘unication I"iv R | - o

Approximate calculation of the depression coefficient for

tuhular electron beams

.- .
y -

:2'{ 1961, 30- 33

mode in homogeneous C
e teken into consideration

Radiotekhnika, V.. 16 no.

e ’T‘EXT'. 1. Starting relatione. Natural Wa.ves of E
.+ tubular: electron. beams which are in free space ar
"It is assumed that the electrons are moving only along the z-axis. The

study is limited to small oscillations (angular frequency ® ), furthermore

! 41t is assumed that the boam is located between cylindric surfacesi:with .
The following holds for the investigated

' radii r=a, and T = &,
:,dependence of the field }rom tge time tj the coordinate z and the angle (p

i oE, H A:exp(icot +'rz + imo) (1) The;longitudinal component of the T

'"‘electrio field E,» the wave equation .
. 3
: : 6’5, + 1 0Ez‘_.’+ (9_:,___. _”’_"_)

e e.rd 1/9
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a Approximate calculation T s/m /61 /016/002/005/011 .
e ORI N L pror/B212 ,

" ‘have been derived from Maxwell’s equa.tiona and electronic equations. The
,radial conste.nt S?, oi‘ Eq.. (2) and the propagation conatant T® are connected

TR A o ,
Qi=(1’+k)l1+ 1+lko)l" o SRR ¢ 00

'\‘2/&,: _‘ia the phaee consta.nt of ‘the medium having ‘tl‘ze-pafmefers.f

; ;Q' i “o is the conatant component of the electron veloci’cy

:Ls the,aqué,r_e of the pla.sme. wave number of an unlimited ‘wide

) ‘beafn; e is the-charge and o ‘the mass of an electron, i ie the constant

~component of the current density of the beam. Praotica.l units are used.
- In the inner (0<r< ey ) and outer (r > 9‘2) zones which are free of

charge the wave equa.tion for the 1ongitudinal electric field component
for slow waves has the following form.
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. 'where p.25=' 'v-"]'z' (5) In order to find the diapersion equation (6),

. Eqss (2) and (4) are solved.v .With the expressions found from.(2) and

(6), ‘the  transverse fields are determined by applying Maxwell'a equations - -
-~ and-the continuity conditions for the tangential components of the fields
“at the outer and inner boundary of the beam

A

Fi@a e
"""_("7)—.""( lsz)—sz I @9 -

Km (@s p) :: o '»: ;\_'.‘.
, 7, -r-D
‘.PKm( p) m( 39 ) }

1 (Unp) W

‘.—

3

'pK————'m @) Nm( -Q)'—Q N (019) o

';';,where J n N -are. Bessel funotions, Im’ K ‘are the modified Bessel functions,

i their a.rguments are given in brackets, the deriva.tions of these functions

;_Card 3/ 9,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86-00513R000930610005-7

2,

Clmlleli o e B |
Approxime.te oa.leulation ..". ST i 8/10 61/016/002/005/011
; _ oo i ; TP B107 212
| wihh respect to the arguments are denoted by primes. Slow ‘waves with large: .
delays are also investigated -and,: here, the electron beam is assumed to be
) sufficiently weak, Therefore, m>>k, re:-ik and also p~ k (7). Un- -

_“'der these condi tiona ‘the system .of equations: (3), (5), ‘and (6) which de-
* termines the propagation conatant 7 cen be solved approximately. p is

" assumed to be known (p = k. 18 obtained from Eq. (6) (to eack va.lue
* 'of p there is a discrete egt of iqralues for Q ), if-this value is < .i: -
» substituted into Eq.’ (3) the: following approxima.te expression is obtained
o by considering aleo Eq. (5) - I o e

¥erw
T

I B im e WIS

flhere, the wanted deprésaion ceefficient F has been 1ntr¢duced'> '
P . ; Lo r.= :

. '

P
P
§_

‘;' i't characterizee .the ,je.ttenua.tion effect of the space. charge. (The depres-
sion coefficient is. éque.l to the square of the "attenuation coefficient
of ‘the plaama frequency_", and thia has been ueed in a number of papere
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-‘ffikpﬁiégiﬁﬁié*Eﬁi&ﬁiﬁfiﬁﬁ'ii' »f9f*]?* "ff“ '5/108/61/016/002/005/011 - -
o e ..f o “.., , L B107/B212 ,

Paschl. Einfﬂhmng in die Mikrowellen-Elek*tronik, B, II,

k 1958)). - Furthermore, results of the evaluation
of T ‘are- given for various concrote cases, 2. re'sulta of numerical’

_ computations. : It" is! of .greatest interest to find the depreesion coeffi-
" cient for low: mode" space charge waves’ (the lowest mode is given: by the -

-~ first .root of.52 for Eqg.; (6) at s giyen p -and form = "¢y 1), If @ <0
: _(axial symhetrical waves) the dispersion equation’ {5 found: to be ;

B (9 N, (0 = o No(9) £ A5 T (O Mo (o9) = Do (I MaGTE " - -
+Box[-’1('”‘)No(x ;_Jo<x>N1(nx)l=x’m(nx)N;(x)—J;(x)Nx(nx)l uo) oy,

.(W Kleen an;i K.
Lauﬁ'eldrahren, Stuttgart

'Hgdm.azxm s By 0

&_yuwm ykm DR S N CT)
g ':: in o3 Z‘ H xua,Q’ y=l303pQ' ) [ B i

e 1 * . oy

- For aeymmetric waves with index m - +1 the disparsion equation (6) yields
o the following expresaion = B
A;Bx[Jx(ﬂx)Nx(x)—J:(x)Nx(nx)l+-4xxllz(nx)No(x)—Jo(x)Nx(ﬂx)l'*' i
o ard 5/9 +B;x[Jx(x)No(nX)——Ja(nx)Nl(x)]-,—=x‘[J9 (M)No(x)—JoQNo(ﬂx)] (13) (13)1

PSSR g
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- S

Ly sty g ( *;'.v;'f;, ;,~.{ |
A= L) K 2 (14)

. Table 1 gives-the. nuherical results for the Lowest roots of Eq. (10)
" (for space’charge.wave pairs of the lowest. mode), . Fig.. 1 shows the de-
o pendence.of the depression coefficient [F. on a.zko at varioua values of

551

TRLTAN

Yot

"‘-v
I

on and m. = 0.° ‘Phese- data ‘have been obta.ined from Eq.- (9) and information
. glven 4in Table 1. The curve ‘numbers 1, 2,-3, 4y D correspond to-values of
“n = 0.1, 0.2,.0. 5, 0.7, and O. 9, Table.2 represents the evaluation
(1owest roots) ‘of Eq. (13) for asymmetrio. waves with m = #1; . Fig. 2 re-
. . presents the corresppnding funotions T of a,k . - Comp ring Figs. 1 and .
2" shows. that under’ thexwise equal oond 1tion§ ghe dep?! gsion coefficient
‘for. a.xisymmefr*' wa¥es is-larger than- that for aeymmetrio -waves with
‘m = 41, For all: celses investigated the depression coefficlent deoreases; -
" with decrea.eing wid&:h of the beam and 1t increases: with inoreesing :
‘frequency .and increasing outér diameter of the bean. If the electron
' velocity deoreases; I will inocrease. For thick tubular beams (n = 0.1)
- the coefficient ra differs slightly.for a.xisymmetric waves from that of
4. Card 6/9 L ' ‘ R
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compa.ct beams with the sa.me outer radius (L. N. Loshakov, "Radiotekhnika
i elektronika", 1959, Vol. 4, No. 4).. [Abstracter's note: This is a
full translation of the’ originag._ There are 2 flgures, 2. tabJ'._es,-_‘F and.
2 references. 1 Soviet-bloe. - - cLou

: f_SUBMITTED..' September 25,. 1958 £57
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q,‘fﬂSO(/fi‘a&) D209/D306
AUTHOR: Loshakov, L.N., Member of the Society
TITLE: The design of two coupled parallel helices

PERIODICAL: Radiotekhnika, Vo 169 Nnoo 109 1961, 20 - 25

PEXT: In the present article, the author gives the results of a
gimplified treatment of slow wave propagation in the two parallel
helices when the distance between them is great compared with
their diameters. To obtain the equations for the propagation con-
stants a system of two parallel helices is considered as shown in
Fig. 1. Assuming d2> 89, 85 the fields induced by the other helix

is taken as uniform within the given helix cross-section and the
axial assymmetry due to helix currents is neglected. From the
xnown theory of a single helix, for the system in Fig. 1 the fol-
lowing are the approximate equations for the electric (E) and mag-
netic (H) fields of the slow waves: inside helix 1

Card 1/11
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=1pz -1fz
B, = hTp(ry DTN By = O (5 e
5H
g =18, n, =it ;o)
1r, = ;2 91y’ Irp 12 771
)
3E jup Sy, V\J/
iwe 1z, U __g,
Hl'fl =72 i)’ El<F1 A EN
ingide helix 2
-18z _ -1Bz
Ey, = Aply(ry Tle P2, Hp, = Gply(rp e (2)
3 2
JE JH
Lﬂ 2z = 1B _ 2z
E 5 T H = T
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_ dws "By

72 o 1‘2

aﬁd'in'the region between them

E, = Ei,

35 + B

3z 3z

[Bé K, (ry7) + By X o{rst)le” iﬁz?

o dEs ‘ an
B 22 -1 s

:‘)E' . QE“ { (3)
= iws 3z, _ lwe 2732
12 ’-;rl’ : 12 r2

+ HY

3z = [Dé Ko (ry7) + DY Ko(rzr)]e'iﬁz j

Card 3/11
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(3)

In Eq. (1)-(3) the time factor edW¥ 45 omitted and the following
notation used: u - parameters of the medium, B - phase constant
along the longitudinal Z-axis of the sysiem

T = ﬁz-K2=m2&p.;

Io, Il’ Ko and K1 - modified Bessel functions of afguments in pa-

rantheses. The fields must satisfy the known boundary conditions
at helix 1 and 2 ‘
E = E,

1,22 = B3z Bryaq = B @)

Card 4/11
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Bloopoin g o+ B ,, co8fy , =0

. (4)

1.2z ©O8Ly , + Hl.z,ﬁ’sinll’2 = }13..:tain;l.2 + H3;°°s

1.2/
where{;‘_‘l and :

_if-2 angles between the turns and z-axis for helix 1

and 2 respectively. For -the assumptions made above,
conditions {4) become for surface ry =g

/ Ailo(ayv) = By Ko (a,%) + B Ky (d), (5) M

~Cyly(a,%) = D, K, (ay ), (6)
_‘.%‘Clh(ﬂ]f)ﬁnfpx +Al[0(alt)c°s¢l:=o' (7)

the boundary

fae

— A1, (@,9)sin D, 4- €, Iy (, ) cos b, ==
9 e "L:"".-'B; kx (a, “) slnflﬁ -+ [D; Kn ((1] 1) f" D;‘ Ko (d 1)] Cosd’l; (8 )

Card 5/11
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and for the surface r2 = 8,

Ay Iy (ay7) = By Ko (d) -+ By Ko(ar), ‘ 9
. ‘“Czlt(qa’)“D;'Kl(a:‘)v I (10) . [/Y(

— BB 61 (ag ) sindy + Ay Iy (ag ) cosBy = 0, (11)
X ) .

L9t A1, (@3 1) sin Dy +- Cy /o (a5 %) cos Dy =
(12)

= — 1255 Ky (ay)sin®y + D} Ko(d) + Dy Ko(ay)] cosby.

in which the influence of transverse fields of distant helix has
been neglrcted. The dispersion equation for the phase constant 8
is given then, reducing to

Card 6/11
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ji_ ™
T hd xR Rt X (20)
denoting the LHS of Eq. (19) by G(t) -
: ) _.‘.‘g. -.=..—'—a—°-x—51-q‘ . (21)
0(‘)"'0('0)'*"'— dt -ty T0 41 = .
is obtained and hence, Puttlng T =T L (22)
o 2 Kiaz) 22
- & 1(1) o Kt tg¢]
= :F»{;: ;la('::) Kold ) [1 + =3 K3(ao) .

a ih £ travélling wave
- function used in the theory o
in which Fl(‘r ) 8
tubes and related to G by

B (23)
ﬂ- =——'0F1 ('o) : .

d=x i-?,

: e
- Card 8/11
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The approximate values of phase constants of the two possible waves
in the system propagating in one direction are determined from (20)
and (22) and the results calculating the dependence of a T on ak
tan : for different values of d/a are given in the Table., It is
stated in oconclusion that the results of experimental study of dis-
persion of the two variants of a four-helix line, as given in Ref.

1 (Op.cit.) seem to indicate a strong coupling between identical he-
lices, which has been proved in the present article, There are 1 fi-
gure, 1 tableand 6 references: 4 Soviet-bloc and 2 non-Soviet-bloce.,
~ The reference +to the English-language publication reads as follows:

J.L. Putz, G.C., Van Hoven, Vlescon conv. record, v. I, VIII, p. 3,
138, 1957. )

ASSOCIATION: Nauchno-tekhnicheskoye obshchestvq radiotekhniki i elec-
trosvyazi im. A.S. Popova (Scientific and Techniml So- -
‘ciety of Radio Engineering and Electrical Communication
im. A.S. Popov [Abstractor's note: Name of Association
taken from first page of journal ]

SUBMITTED: September 20, 1960
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of an electron flow with the space harmonics of'a de ay(fl%lsullll@)

Radiotekh. i elektron, 6 no.10:1685-1687 O gl. :
(Traveling-wave tubes) (Delay networks
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(Microwaves) (Traveling-wave tubes)
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